Rice is a staple food for the people of Asia that supplies more than 50% of the food energy globally. It is widely accepted that the crop domestication process has left behind substantial useful genetic diversity in their wild progenitor species that has huge potential for developing crop varieties with enhanced resistance to an array of biotic and abiotic stresses. In this context, Oryza rufipogon, Oryza nivara and their intermediate types wild rice germplasm/s collected from diverse agro-climatic regions would provide a rich repository of genes and alleles that could be utilized for rice improvement using genomics-assisted breeding. Here we present a database of detailed information on 614 such diverse wild rice accessions collected from different agro-climatic zones of India, including 46 different morphological descriptors, complete passport data and DNA fingerprints. The information has been stored in a web-based database entitled 'Indian Wild Rice (IWR) Database'. The information provided in the IWR Database will be useful for the rice geneticists and breeders for improvement of rice cultivars for yield, quality and resilience to climate change.
Introduction
Rice (Oryza sativa L) is one of the most important primary food crops of the world in terms of both volume and value and is single largest source of energy for more than half of the world's population. The wild relatives of rice are great reservoir of genetic diversity, which can be used to improve the produce quality and quantity of rice (1, 2) . They have survived for thousands of years in the nature, therefore V C The Author(s) 2018. Published by Oxford University Press.
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(page number not for citation purposes) must possess large repertoire of genes for resistance to various diseases and pests. The wild rice is also adapted to extreme habitats e.g. flood prone, drought prone, saline and acidic soil conditions and therefore must also have genes conferring tolerance to these extreme environmental conditions. Genes from wild rice have already made significant impact on rice improvement program. Examples of wild rice genes introgressed into cultivated rice include resistance to grassy stunt virus, bacterial leaf blight and brown plant hopper, cytoplasmic male sterility and heat and drought related traits (3) (4) (5) .
The genus Oryza consists of 24 wild and two cultivated species (6, http://www.gramene.org/ Release #39, TBD 2013). Rice is a major cereal where tremendous genotypic and phenotypic diversity exists and about 1 20 000 different accessions are reported (7) . Number of rice germplasm belonging to Aus, Indica, Japonica, Aromatic and Deep Water cultivar groups and their landraces are conserved in global gene banks (1, 3, 8, 9 The wild rice species in IRRI collection show tremendous diversity in morphological and agronomic traits such as plant height, days to flowering, growth habit, panicle structure, leaf angle, culm number, seed characteristics and adaptation to different habitats. Similarly a high level of genetic diversity is also reported for Indian wild rice (IWR) (10) . After decoding the rice genome, hundreds of genes of agronomic importance have been cloned and validated for their function through genetic transformation. These include Rc gene for red pericarp (11) , CKX1 gene for high grain number (12) , SKC1 gene for salt tolerance (13) , GS3 gene for grain length (14) , BADH2 gene for fragrance of rice (15) , GBSS1 gene for grain quality (16) , Sub1 gene for submergence tolerance (17) , Xa21 genes for bacterial leaf blight resistance (18), Pi1, Pi54 gene for blast resistance (19, 20) and so on. Each of these genes must have several alternative forms or alleles due to accumulation of spontaneous mutations and natural selection over thousands of years, particularly in the wild rice germplasm. To intensify the search for new useful genes and their alleles the information on wild rice accessions will be crucial.
India (21) . Indo-Burma region is an important center of rice diversity where large numbers of wild rice grow in their natural habitats. The cultivated varieties of rice represent only a small fraction of this variability and have comparatively much narrow genetic base due to domestication and breeding bottlenecks. Wild rice resources are depleting at an alarming rate and genes that have evolved through millions of years of evolution are becoming extinct because of heavy population pressure, increasing urbanization and industrialization. Therefore, it is important to collect, conserve and characterize the IWR germplasm. A database of all the available information on wild rice will be of utmost necessity for effective sharing and utilization of this valuable genetic resource. New Delhi, India as reference for our study. For obtaining data on morphological characters, each germplasm was grown at IARI, New Delhi and data were recorded on 46 standard morphological descriptors (6, 22, 23) . The morphological descriptors are divided into five groups viz. plant, culm, leaf, flower and seed. The IWR database also provides basic information on the 24 recognized wild rice species based on the literature (24) . Total 418 accessions were characterized using pSINE1, SSR and SNP markers.
Database construction and content

Web interface, usage
The architecture of this online relational database is based on a 'three-tier' system, including client tier, middle tier and database. The Glassfish server is used here for connecting the client tier with the IWR database. The database was designed using MySQL 5.5. The client tier was created using Java server pages CSS 5.0 ( Figure 1 ). The information has been stored in a web-enabled database entitled 'Indian Wild Rice (IWR) Database', is hosted at National Research Center on Plant Biotechnology, New Delhi, India. IWR Database has six different tabs to show the information on wild rice accessions (Figure 2) .
The 'Wild Rice Species' tab shows general information on 24 recognized wild rice species, including their genome type, geographical distribution, habitat, morphological characters and specific trait values. The 'Indian ORSC' tab contains information on our recently collected IWR accessions, which can be accessed freely online. This tab is further divided into five parts in the next page, by the species name, state name, accession number, SNP score and SSR score. The 'Accession' tab allows the user to choose the accession number to see information on 46 morphological descriptors sub-divided into five groups, namely Plant morphology, Culm information, Leaf information, Flower information and Seed information (Table 2, Figure 4) , passport data and collection site with relevant photographs and videos. This tab also contains specific useful trait information on drought, salt tolerance and flood tolerance. This tab also contains molecular marker genotyping scores of the accessions based on 7 pSINE1, 48-plex GoldenGate SNP assay, 24 HvSSR markers. The 'SNP score' tab contains information genome wide 48 SNP markers for each accession. Similarly 'SSR score' tab contains 24 HvSSR markers information for each accession.
Database and website implementation
The IWR database provides information on 614 accessions of ORSC wild rice germplasm. Out of this 418 accessions were characterized in much detail and the remaining has only basic passport information. This database shows ORSC accessions classified based on their origin from diverse agro-climatic zones, morphological classification in to O. nivara, O. rufipogon and intermediate O. sativa f. spontanea types. This database also provides information (10) . This database also shows useful agronomic trait values of the accessions for flood, salinity and drought tolerance. This database will be useful for students, rice geneticists and breeders to know the process of rice domestication and improvement of rice cultivars for yield, quality and resilience to climate change.
Conclusions and prospects
The IWR database is a primary source of information about large number of wild rice accessions collected from different agro-climatic zones of India. These wild rice accessions together with information on their salinity and drought tolerance phenotype will help rice geneticists and breeders to use these in genetic crossing programs to find and utilize agronomically useful genes. In order to utilize the collection efficiently, the accessions have been characterized based on morphological characters and molecular markers (10) . Phenotypic screening of subsets of this collection has allowed identification of several accessions with high level of tolerance to drought, salinity and flooding (25, 26) . More information on the trait related phenotypes of the accessions would be integrated with the IWR Database as and when it becomes available. Such information and the seeds of the accessions will be shared with rice geneticists and breeders according to the prevailing IPR and Biodiversity rules and guidelines. The creation of IWR database is the first step toward achieving these targets.
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